Eleven dynamic angle-of-repose measurements made on corncob piles in situ. The average angle for pneumatically placed or truck/wagon-placed cobs was 36°. The average angle for dozer-placed cobs was 53°.
INTRODUCTION
The dynamic angle of repose is one of the physical properties needed for the design of material-handling systems and storage facilities for corncobs. The dynamic angle of repose is the angle formed by a granular material with the horizontal as it comes to rest from sliding and/or rolling upon itself in an unconsolidated or loose form. The static angle of repose is the angle, measured from the horizontal, at which a granular material will begin to slide and/or roll upon itself after it has been allowed to consoHdate (Mohsenin, 1970; Tschebotarioff, 1979) . Values of the dynamic angle of repose for corncobs have not been found in the literature. This study was undertaken to determine the dynamic angle of repose of corncobs in situ.
PROCEDURE AND RESULTS
The angle formed with the ground by the sides of four corncobs piles was determined by using standard surveying practices and procedures (Davis et al., 1966) . Pile locations and results are listed in Table 1 . Two to four slopes were measured on each pile. The number of slopes measured on a pile was determined on site by looking at the pile sides to see which sides seemed different. Pile height and methods of placement were considered in determining the number of slopes found on each pile. The corncob pile at Boone was formed by dumping large wagons or trucks, and the observed pile height varied between 1.82 m and 2.37 m. The corncob pile at Ames had originally also been wagon-or truckdumped but had since been pushed up with a dozer into a higher pile by a procedure that is commonly used in industry to stockpile sand, gravel, crushed aggregate, etc. One section of the pile at Ames had not been pushed up with a dozer and is treated as wagon-or truckdumped. The observed pile height varied between 2.77 m and 3.41 m. The two corncob piles at Holland both were formed by pneumatic placement. Cobs were blown through a pipe to a desired discharge point on the pile. The observed heights of the Holland W pile were 10.71 m For each pile, a random sample of corncobs was collected. From each sample, 20 corncobs were selected at random, and their length and diameter at each end was found by using a calipers and a standard scale. From this data, the average length and end diameters were determined for each pile, and the equivalent spherical diameter was computed by finding the diameter of a sphere that has the same volume as an average corncob from the pile. The corncob was considered to be a truncated cone for which the volume is found by: a pail with an inside diameter 254 mm at the top and 279 mm at the bottom and a height of 246 mm inside. The pail as loose-filled with cobs from a pile, with the drop distance kept to a minimum. All material in the sample that was less than 25 mm in length was considered to be part of the fines. This value was selected because the corncob end diameters were approximately 25 mm; this would yield a corncob that is fairly spherical in shape. The moisture content of the corncobs was determined at a temperature of 103 °C for 24 h following ASAE Standard S 358.1 (ASAE, 1982). All results obtained are presented in Table 2 .
ANALYSIS AND DISCUSSION

Dynamic Angle of Repose
The dynamic angles of repose presented in Table 1 are grouped in Table 3 into treatments according to placement method. Contrasts were constructed to compare the means of the treatments, and an analysis of variance was carried out. The results indicated that the means of truck/wagon placement and for pneumatic placement are not significantly different, but the mean for dozer placement is significantly different from the other two means. One could expect that corncobs consolidated by the pushing effect of the dozer blade and the vibration effect of the dozer itself would have fewer void spaces and more interlocking of the corncobs. These corncobs are at an angle of dynamic repose that is greater than the angle of dynamic repose expected for a loose-placed material. Corncobs that are pneumatically placed would logically seem to be unconsolidated and rolling and/or sliding over the stationary mass of corncobs under them, thereby being an excellent example of the dynamic angle of repose (Tschebotarioff, 1979) . The mean dynamic angle of repose for the wagon-or truck-placed and pneumatically placed corncobs is 36.0°, with a standard error of 2.2° and a coefficient of variation of 6.13%. Corncobs that were dozer-placed had a mean dynamic angle of repose of 52.5%, with a standard error of 4.1° and a coefficient of variation of 8.0%.
Correlation of the Dynamic Angle of Repose
The mean value for the dynamic angle of repose for each corncob pile that was pneumatically wagon-or truck-placed was graphed against the equivalent diameter, percentage of fines, and the wet and dry bulk densities. The dynamic angle of repose was not correlated with the equivalent diameter, percentage of fines, or the wet or dry bulk density.
CONCLUSIONS
The dynamic angle of repose of corncobs placed pneumatically or by truck/wagon can be taken at 36° for design purposes. The dynamic angle of repose for corncobs that are dozer-placed or compacted similarly can be taken as 53°.
